
Chapter 4 

When Major Francia U. Farquhar became Dis- 
trict Engineer on November 15, 1877, the Rack 
Island District was firmly established as a force on 
the Upper Mississippi River. The p i d  of experi- 
mentation and isolated projects was coming to an 
end. The Des Mohe3 Rapids Canal had just opened, 
the Rock Island Rapids were navigable, and the ex- 
periments with wing dams and dredging had proved 
their p i n t .  

There were atill critics who talked about “Humph- 
r e y ~  m d  kis corpae of mgheers+”l but d dong the 
river the Corpa wa3 growing up. The controveraid 
Eads Jetties at South Pa3s had been authorized an 
March 3, 1875. ‘The ship channel. which they had 
smured to the Gulf of Mexico had Q ~ C B  again made 
water shipment to  New York competitive with the 
railroads. By 1878 the jetties had proved t h e -  
salves, inmwsing the demand for further improve- 
ment d the channel up to  St. Paul. 

River improvement conventions which had grown 
to be a popular means of applying pressure to Con- 
gress before khe Civil War now increased in number 
and voice, all requesting far more extensive channel 1 i 7 
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improvement. Conventions met nt St. LQU~S in 1867, 
1872, 1873; at New Orleans in 1869, 1876; at St+ 
Paul in 1875, 1877; at Prairie du Chien in 1868, 
Even after passage of the 4%-fQOt c h m e l  project 
conventions c a n t h u d  ta  keep the pressure on and 
the apprrspriatims coming. 

District Engineer Colonel Alexander MackemIe 
attended m e  of thew3 conventions at St. Lmis in 
1881, shorty after the improvement work had 
begun. The members were interested in exactly 
what the Corps intended tu do, and how fast, but 
Mackenzk, after answering a few brief questions, 
asked to be excused “inasmuch a3 I would greatly 
prefer, as heretofore, to carry on the practid work, 
than ta appear a s  a public ~peaker.”~ Privacy, 
however, wag a luxury that Rack Ishnd Diatrict 
Engineers were increasingly forbidden. As District 
activitka became InQE complex, public relations 
became an inevitable part of a District Enginem’s 
responsibilities. 

The Act of June 18, 187$, authn&& a 4?4-f00t 
low water channel from St, Paul to St. Louis, to be 
accomplished by contraction of the channel through 
wing and dosing dama. Eventually, this was to be 

far improving the channel from St, Paul to the Des 
Mohes Rapids, and $100,000 for channel improve- 
m0nt from the rapids to  the mouth of the Ohio 
River. 

ihcreased to  6 fEet. The A& 3pprOpriated $250,000 

The 41,’2-f€mt channel project caused a change in 
the methad of operatiom in the District from many 
aattarsd duties to  one unified project, When Major 
Farquhr  became Rwk Island District Engineer he 
assumed command of 17 separate river improve- 
ment projects ranging as far as the Red River of the 
North, On July 15, following passage of the 4%foot 
channel, F a q u h  was relieved of all improvement 
work above St, Paul. Even operation of the Des 
&‘kine9 Rapids Canal wa3 placed under the separate 
command of Major Amos Stichey.  The 4%-foot 
channel became the single most important reason 
for the Rock Island District’s 



Preparation for channel improvement was begun 
even before Cangreaa authorized the project. Dur- 
ing the winter of 1877-78, Farquhar had a general 
map of the Mississippi River drawn up. The map 
covered the river from the Falls of St.  Anthony to  
the mouth of the Illinois River, and was a composite 
of dl previous maps and surveys in the Rack Island 
Office. The map wa3 photolithqgraphd in 26 s h e t s  
and distributed to rivermen with the hope k h a t  it 
would induce a more uniform nomenclature of locali- 
ties, a nesded step for river improvement. 

After the 4Y2-fooot project wa3 passed, the f h t  ac- 
tian wa3 to make yet another survey of the  river. 
The survey made! by Meigs in 1874 had only gotten 
a3 far as La Crosse. In 1876 C+W, Durham had con- 
tinued Meigs’ survey to  Kmkuk, but no thorough 
survey had been made south of the Des Maims 
Rapids. Even the sections of the river that had been 
surveyed had changed so much in four years that 
the Meigs and D u r h m  3 w e y s  were useless, 

Consequently, t h e  first comprehensive survey of 
the Mississippi from St. Paul to  Grafton, Illinois;, 
was begun under Farquhar during the 1873 season, 
md finished in the fall of 1879. Seven separate 
survey partiss were assigned eections of the river. 
Each party m n s i ~ t e d  of 24 men: two assistant 
engineers, one p h t ,  three mcorder3, one clerk, a 
transit  party of six, a level party of four, a sounding 
party of five, and Lhrers to build sounding sta- 
dons. Equipment for each party included a 34- by 
$-foot steam launch, a 40- by 143-foot quarterboat 
{used as a cookhouse and office), t h e e  FOWhat3, 
and five 12- by 12-fook tents. The whole camp 
moved 8 to  12 miles a t  a time+ 

The map prepmed from t h i s  survey was published 
in 83 sheets, and excluded only the Rack Ishnd and 
De3 Moines Rapids. 

Major Farquhm also continued the practice 
begun by Macomb of dividing the District up intu 
subsections (called “districts” or “diviajons” in 
District correspondence). F a r q u h r  placed an as&+ 
tant engineer in charge of each sub-district. By June 119 



practice dlawed each E@eer to become familiar 
with the peculiar problems encouznted o a  his 
stretch of river - an imporfxarmt asset, considering 
the ahwt tours  of duty of Diatrict Engineers. These 
assistants got to  h o w  the contractors and other 
citizens in their areaD and helped make the work of 
the Corps mom personal. 

Preparations were made during 1878 for expan- 
sion of the District fleet of h a t s .  The Mancaw 
which had served the District for 14 yeara wa3 can- 
demned at the end of the 1878 season, and her 
mchinery t r a n s f e d  to a new hull at the D.9. Bar- 
mure shipyds at  Jefferson, Indiana. m e  new 
snagboat which this produced, the G s n e d B a m r d ,  
hcstme past of a growing fleet of steamboats owned 
and operated by, and in many m x s  designed and 
built byT the RQ& Island District. At its height in 
1910 the District fleet made up nmrly 20 pwcent of 
the total number of steamboats operating on the 
Upper Mississippi. 

Under Farquhar ’s direction, engineers in the 
District began to develop improved equipment. The 
old chisel boats with their ponderous machinery had 
never bmm very efficient, being able to  b r d  an 
average of only 10 cubic yards uf rock per day. I n  
September of 1878 F q u h a r  designed and built a 
new steam &rill scow for subaqumus blaeting, hap- 
ing t o  improve on the performance of the chisel 
bmta. The ateam d r i l l  was built on a decked flatboat 
furnished with three spuds, and head 3nd side lines. 
On this deck waa placed zm upright boiler 57 by 42 
inches$ which wa3 uaad to  goww a +inch Ingmsoll 
drill. The drill wag attached to the boat’s cross head, 
and hinged 30 that it c o d  be inched a t  any angle. 

In October the new steam drill and an old chid  
boat were towed up to the Moline Chain ~n the Rock 
Ishnd Rapids and tested side by side fur 45 days. 
The steam drill a d  b k s t h g  operation broke an 
average of 17 cubic ywds of rock per day, 3evm 
more t h n  the chisel boat. The chisel boat had coat 
$4,600. to build, while the s t e a m  drill boat, had CQSt 
only $1,800. 



Shortly a h  Mackemie’s arrival to replace Far- 
q h r ,  District operations were expanded in a new 
direction with the cmatructim of a G o v e m n t  
dry dock at the Des Mohea Rapida Canal. The Des 
Moines Rapids C a d  Dry Dock and Canal Shops 
was the idea of Montgomery Meigs, whose fk3t  love 
was boats. h4eig.s was responsible for the Mea, 
design, mnstruction, and operation of these 
facihties, which were built dongside the c a r d .  

Meigs convinced Mackmie to submit the dry 
dock project fm ths Chief of Engineers in 1882. Such 
a repair facility wa3 badly needed; no other dry dsck 
existed anywhere on the Upper Mississippi. When- 
evm a h a t  of the growing District fleet needed w- 
p& or rebuilding, it had to be dragged onto waya 
on shore. The project wag approved in February 
1883, and by April Meigs wa3 s u m s i n g  construc- 
tion. The d r y  dock was built at a cost of $133,0010 
(under five separate appropriations) and finished in 
1889. As had beem the caae with the last few years of 
construction on the Canal itself* the work was done 
by hired kbm. Me& never approved of contract 
work and was always handy with statistics to Bhow 
how much more cheaply the Corps could do it3 own 
work. 

The dry dock was situated on a piece of low 
ground on the river side ~f the canal embankment 
just above the middle lock. It f u r n i s h e d  a bash 400 
feet long. and 1100 feat wide, with entrance from the 
canal though gate8 giving an 8z)-fmt ope-. The 
outer a m b d m e n t  of the dry dock was of clay 
covered by rip rap. The new canal shops, including 
machine and storqge sheds. for boat buildkg and 
repair, were placed at the lower end of the doc%. 

The dry dack waa filled and emptied by culverts 
opening into bath the river and the mal, and fixed 
up with closing valvvas. The id&, was at  the head 
and the outlet was at the foot of the pit. Up to B 
water stage of about 6 feet above low watet, the dry 
dock could be drained directly into the river; a t  bet- 
ween a 6- and Z 2-foot water stage, drainage was i n t o  
the canal. Stages above 12  feet required the 
assistance of a 12-inch rotary pump. 121 
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The Rock Island Dlsirict stearn- 
bmt  Coal Bmff on the ways at 
the k s  MaineB Rapids Canal 
Dry Dock. Since this w33 the 
only dry dock on Lh r  Upprr 
Mlssissippi, the DistriH Imaasd 
it 8s n e d d  Ip prlvat6 corn" 
panias for repairs. 
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Becnuse the Government dry dock was the only 
one QII the Upper Miaaiaaippi, the Dis t r i c t  eshajs- 
lished a policy that welcomed private boats in for 
repairs when Distr ict boats wers nd, using it. The 
rats3 charged rzfn from $15 per day for boats of 
under 200 tons to $25 per day for boats over 500 
h n  6.  

The dry dock was f l d e d  out in I913 by the 3ame 
power darn, that submerged the c a d .  The power 
CQInpany built a new dry dock dongside the new 
lock near the dam. 

With preliminary plans and preparations made, 
Mackenzie turned to supervise the first concen- 
trated effort at channel improvement using wing 
dams. The e x p l h s n t s  with wing darns at Pig's 
Eye Island and other locations in 1873 had proved 
so successful that the Mwa~mu had spent a part of 
each season ainnce then in similar work. During the 
1874 season, however, work began in earnest. 
Several h u s a n d  feet of wing and d0,aing dams 
were built at eight locations. Most of this work sur- 
vived the f l ~ o d  the following spring which brought 
the highest water ever h ~ ~ n  to the Upper 
Mississippi to  that dab. 
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c h n e l  had attained the same area cross section as  
the wider natural channel. Wide and ~hllow 
hcaxne narrow and deep. When equilibrium wad 
reached in this new deeper channel, the 3 c m  ac- 
tion 3topped. Wing dams were also used to aim the 
current in a given direction 3 0  as to wash away an 
unwanted bar or aand isknd. 

The Rock I s h d  District Engineers never adop- 
ted a formal comprehensive plan for the 4%-hoot 
project. Not until 1897 when Dist~ic t  Engineer cd- 
anel W.R. King drew up a provisional plan for the 
project was there anything but a year-h-yaar opera* 
tion. In the 1880 A m u d  Report Mackemk replied 
to Congressmen who had criticized this lack of plan- 
ning: 

Other critics complained that the practice of small 
annual Cangressiional appropriations kept bhe work 
at a elow pace, but the Diiatrict was codorbble  
with this. Moving slowly gave the river herself P 
chance to participate in the work. The natural scour- 
ing of the river could have been hurried by dredging, 
but it was more economical to let the river do it, In  
addition, each new wing dam created new water con- 
ditions downstream. It took time for these to 
develop and show what they were going to do. only 
then could additional improvements be planned. 

One interesting discovery made by Engineers a3 
the work of river improvement continued was that 
not dl of the channel obstruction w3s natural. 
DuShane, the assistant engineer a t  the St. Pad O€- 
fice of the Rock Island District, discovered that in 
dl of the impravementa made above Lake Pepin, the 
bars removed were found to be "largely composed 
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The tirst erperlments wlih 
wlng and h;Loeing dams on the 
Upper Mlsslssippi were carrled 
nut at Plg's Eye Island below 
St. Paul. The k f o r e  and after 
sketchns show the channel im- 
provement rBsulting from the 
dams. 

The first wfng dams on the Upper Mississippi 
were built by the Corps fleet and personnel us iw 
hhed labor, but after these early experiments 
developed the correct des&, most of the rest were 
b d t  by contractors, This would not have been 
possible without adoption a€ the 41/2-fmt channel 
project and the as3wrmce it gave contractors that 
there would be enough future work to pay for 
buildhg the equipment necessary to  con3truct the 
dams. R wing dam fleet consisted QZ B steamboat, 
enough quarterhats for the crews a3 they moved 
up and down the river, and a variety Qf barges to 
haul stone and willow and on which to make the 
bmsh mats. 

The extensive Cine of wing dams QII khe Upper 
Mississippi provided work for many small contrac- 
tors rather than one or two hrge firms, as had been 
the cage with previous improvements such as the 
bes Moines Rapida Canal, Some of the larger local 
contractors could and did make a business of 
Government work between 1878 and 1915, building 
wing dams up and d o n  the river, but thew wa3 
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WLIlow rnattmsses were f l rst  
placed. Into position along the 
darn, then sunk wlth a layer of 
sock. Rock had to tk? uflloaded 
evenly to wold tlpping. 

Each step o t  wing dam con- 
atrucllon involved hard Labor, 
as seen In thN+ pholographs 
of work in the St. Paul €!re% 
Rock (up to S I X  Inches in dia- 
meleer) had t o  k loaded on 
barges by hand; thousands o f  
t w A w - f m t  lengths uf  *111ow 
had to be t led irl small bundles 
and than woven into mat- 
tresses. 
-Minnesota Hlstorlcal Sociaty 

room too for the small contractmr with a boat and a 
mew b build a dam or two in hi3 immediate area. 
Even for the very smallest contractors - a single in- 
dividual - there was “winter work” to be con- 
trqted for. This consisted ~ l f  repair work: holes in 
wing dams, breaks in closing dams and shore pro 
tectians. Such repairs were hard to  make in the sum- 
mer when the river was hgh. 

Bids f0F all of these jobs were advertised not only 
in the city papers at L a  Crogse and Winom, but in 
the small weddies in the river villages such as 
Genoa, Stoddad, and BrQW~3fle. In M s  way, 
nearly aIl  of the money spent by the Government on 
the 4Yz-fmt channel project went into the lml 
economy through the pockets of numerous amall 
mntractars. This was one of the reasons why the 
Corps uf Engheers in the Rock Island District was 
;9u well received and even well liked. The Curps 1.29 
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seldom appeared here as it has in other places as an 
impwaonal outside giant imposing ita will on a 
regi.a;n, 

The sontractkg firm which held the m r d  for the 
amount of wing dam construction was the prtner -  
ship of Albert Kirchner and Jamb Richtman of 
Fmtain City, Wisconsin. These men obtained their 
first contract in 1878 just after the 4Vi-foot channel 
project was adopted. Whm World War I put an end 
to all appropriations in 1917, Kirchner wag atin 
operating as sale owner of the company. 

Kirchner and Richtman aasemhld a fleet, con- 
siistmg of a steamboat (or rather, a suscesim of 
them, including such boats a3 the Percy Sw&, long 
a well-known excursion boat hetween La Crosae and 
Alma, Wisconsin), thee quarterboats, twa building- 
bmts, a Jight lam& and 18 barges. A commissary 
boat s e h g  30ap, tobacco, and other sundries ser- 
viced this floating village. 

Large barges ahout 100 feet long, 20 feet wide and 
5 feet from deck to bottom hauled the broken rock 
and willow bundle8 (known 8s brush],. T w o  3 m d  
30-fmt barge3 callsd hoppers were used in weaving 
the willow into matB for ths dams. The building- 
boats were the largest of d, They were equipped 
with bailerg and engines, steam and hand capstana. 
Their pusp~se was to hold the course along which 
the dam was to ’be built. They could propel them- 
aeves with lines anchored on dmre and out in the 
river, and could pull barges of material into pasi- 
tiion, 

Contracts for wing dams were usually let by the 
Rock Island Diskict in the late faTl or early winter, 
the work to be done the fallowing summer.B The CQII- 
tractor agreed to furnish “all bo&, material, 
machinery, tmls and other appliances necessary tu 

Material for the wing dm3 consisted of alternate 
layers of willow mat and crushed or broken atone. 
By terms o f  the Goverment contract the wflow 
had to  be recently cut, and trimmed so that the 

i I do the at peints specified by the Corps. 
I 
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h k  was obhhed  from the bluffs along the river, 
where it was as plentiful as the willow was in the 
bottoms. Some ctf the rock came from private 
s m m s  and 30me from Government quarries that 
were opened and closed as the work progressed 
a l ~ n g  the river. The rock had to meet specification 
of 6 inches, cubed, or i t3  squiralent, but not larger 
than 10 inches. Two-wheeled, m-~e-horse carta 
brought the rock from the quarries to  the barges. 
Rock had to  be haded uniformly on the barges to 
keep bhe barge level and 30 that Government inspec- 
tors could measure and mark down the amount of 
rock used. Thirty men worked on the stone barges, 
tossing rock off onto the willow mats. 

A wing dam went up quickly. The bottom layer of 
bru3h was covered with rock from 6 inches thick at 
the upriver side to 18 inches 0x1 the downriver side. 
A ssc0nd layer of bmsh waa laid on this rock 10 or 
15 f e t  further upstream than the Bower layer, and 
covmd with rock in the same proportions as the 
lower layer had been, Additional lay€m of bmsh 
were hid and covered with rock as n d e d  to make 
the correct height, with each new layer placed an ad- 
ditional 2 fMt upstEam. The finished dam was high 
enough [generally 4 fmt a h v e  low water) 30 that it3 
tap was abuve water excepk when the river was 
high. 

Wing dams were serviceable and did what they 
were designed ta do, but the long lines of rock and 
brush above water for much of the sez130n were ad- 
mittedly not beautiful. In 1914 a Mlr. W.F. Dauben- 
berger at McGregor, Iowa, complained to William 



A rctw of wing darns during law 
water. Wing darns worked by 
forcing the current inlo a con. 
srrlctsd main channel during 
low water, helping ta scour the 
channel ta a proper depth. The 
d a m s  were submerged durlng 
high water. and dld rial impede 
the current. 

Th~mpson, assiahnt engineer stationed at La 
Crossa: 

With the sutmbi le  in such w m m m  uae. people by the hundreds, 
within L radius of fifty mllea, came in t o  spmd day or week on the 
river, Tben they look across and ~ e e  a pile of rock sticking out of the 
water k h a t  m&es then think the armies of Europe were using it for B 
cemetery and were burying their dead thm.IL 

It would still be aome years, however, before the 
Rock Island District began to take tourism into ac- 
count. 

An improvement work a3 important as the wing 
dam was bank protection, or revetment. At the 
3hom end of the wing dam, mvetmat was nema- 
sary to  prevent the currant from washhg the shore 
away and rendering the dam usek3sl. The completed 
wing dam would often deflect the current toward 
the oppaaite shere. Bank pmktion was needad at 
those places, too. Evsn straight sections of 
shoreline were often subject tm wearing, and needed 
revetment. 

Although ma& of the improvement in the 4S-fmt 
project mn3ieM of wing darns, closing dams 



The decision where tu place wing dams wm made 
by District engineera who aurveyd aut the line of 
each darn priw to the beginning of contract work. 
Wing dams were generally apaced X of the channel 
width apart. Where the river cmved, dams were 
pkced omhalf a channel width apart on the con- 
cave side and full channel width apart on the convex 
side. The line of the dam pointed very dightly u p  
s t a m  105 to 110 degrees in straight reaches, 100 
to 102% degrees in concave reaches, and from 90 t-a 
100 degrees where the .curve was convex. Dams on 
opposite sides of the rkar were arranged so that 
their axes met  in mid-channel 

By 1895 when Mackemie left the Rock Isknd 
District, 100 d e s  of wing dam3 and 94 d e s  of 
ahme protection had been built on the Upper Mi$- 
&sippi at a mat of $5,850,582. By 1395 mmt of the 
channel was navigable at low water. 

Willow mats were used in the construction of 
wing dams until 1911. By then 3, was clear that the 
supply of available willow was giving aut and not 
replacing itaelf as rapidly a3 it. was being used up. 
The Rock Island District had anticipated this and 
had experimented, with willow nurseries and refor- 
esting mndbsara with willow cutting3 as early as 
1881, but the annual floods and rapid currants 
prevented these from working out well. In 1911 suc- 
cessful experiments were made using lumber mats 
instead of wiUow. Any handy wood was used: 
maple, elm, oak* ash, mttanwcmd, and 

Lumber mats were tried out on the section of the 
river between the Wisconsin River and Le Claim. 
Following ~uccessful experiments here h e y  were 
wed in the lower divisions of the Diatrict between 
Hannibal, Missouri, and the Missouri River.'" The 
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The appointment of the Mississippi River Com- 
mission in I879 marked the beginning involvement 
of the Carps in flood control work, although “navi- 
gatiwn improvement” remained the official justifica- 
tion until 1917. Prior to  this, all authorized projects 
in the Rock Island District WBTE limited strictly t o  
navigation improvement, That continued to be the 
case; with the exception of several levee repair pro 
jects in 1894, District activities during this period 
continued to be concerned with navigation. 

Hwbers. Harbor improvements in the Rock 
Ishnd District began as early a3 I844 when End- 
new3 had unsucwssfully atkmpted to  improve t h e  
Dubuque harbor. Appropriaticma ran out before the 
work was completed, and aeveral subsequent at- 
tempts mid a 8imdar f&e, FhnaUy, b 1886, Congrsss 
appropriated $40,000 for an ice harbor at Dubuque, 
where boats codd winter safe fmm the effects of the 
open river. Work was hegun in 11482 and completed 
i~ 1885. Thi3 harbor wa3 used not ody by commer- 
cia1 vessels, but as a winter quarters for a large por- 
tion of the District fleet. 

Other harbor impmvemenb came slowly. The 
Corps of Engineers had been limited single- 
purpose navigation projects, and a fine h a  divided 
those improvemalts which were necessary to corn- 
mereid river traffic md those which primarily aided 
city intmeska or private grmps of pleaswe boaters. 
In fact the steambrsat companies and the cities 
themselves had long been in disamwment over 
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A preli.nninary survey of the Gdma River with a 
view toward improvement was made by Major Far- 
q u b  in 1873. C0qgress a u t h o r i d  an improve 
mmt project in 1877, but work did not begin until 
1880 when dredging produced 3 small channel be 
tween 35 and 100 feet wide and 4 feet dmp, running 
5% d e 3  from bhe mouth of the river to a point 1% 
r d e s  below Galena. 

No further appropriations were made. The Galena 
River project was in that borderline area. betwen a 
navigable river (which was the Carps’ responsibili- 
ty) and unnavigable rivers (which were under j u r i s -  
diction of state or local authorities). There was 
doubt as tr, whether an improvement serving one ci- 
ty would constitute “generalf’ navigation improve 
ment. 

Congress finally made a compromise. The Act of 
September 18, 1890, author id  the City of Galem 
to improve the Galea River from i t s  mouth to a 
point 800 feet below the Custom House a t  Galena. 
Included in the authorhation was a dam nok more 
than 12 feet above low water and a lock not less 
than 280 by 62 feet. The act provided khat after 
keeping thg river open to a depth of 3 feet or more 
for one year, the city would receive $lOO,OQQ in 
Federal funds as p a r W  cost af the improvement. 

As a resalt of this agreement, the Rmk Island 
District aasumed control of the Galena Lwk and 
Dam on March 12, 1894. Mackmzis appr,intA a 
lock master and two lock hands. Peak traffic 
though this lock was reached the hllmving year 
when 471 boats and barges locked through carrying 



STOPPING THE LEAKS: THE nearly 5,000 p a 3 ~ ~ 1 ~ 3  and 2,000 of merchan- 
dim+ By 1896 only 788 p a a a e n p s  on 234 bmta 
passed through the lo&. The only significant traffic 
khat year consisted of 1,339,1200 b o d  feet of 
lumber. The Part of Galena proved to be a victim of 
the milroad that had bridged the Mississippi at 
Dubuque, just to the north. 

4’h-FDOT CHANNEL 

Operation of the G a l a  b k  and Dam was hnd- 
ad under an indefinite m n u d  appropriation begin- 
ning in 1898, but less and less traffic used the lo&. 
In 1918 Congress recommended abandonment of 
the project. Bo?A the lock and c b n d  had reached a 
point where extensive repaim and dredging would 
be needed. Finally, the River and Harbor Act of 
September 22, 1922, directed that the project be 
abandoned. The District maintained the channel. 
during 1923, though there had been no traffic of 
record sinm 1921. The River m d  Harbor Act of 
March 3, 1925, directeel removal of the dams in the 
Galena River+ Today it ia hard to imagine that 
Galem was ever one of the busy ports on the Upper 
Mississippi, and that boats of all sizes tied up at her 
w B t er front. 

Surveys. Apart from the Galem River survey of 
1873 and a preliminary survey for an I h o i s -  
Missimippi canal, the Rock Island District made 
only two surveya of Mississippi River tributaries 
during the kst  quarter of the 19th century. Both 
were authorized by the River and Harbor Act of 
August 1 l7 1882, and were to determine if the rivers 
involved were mvigabh and worthy of improve 
msnt. 

The more important of these surveys was that of 
the Iowa River from its mouth to Wapello, a city of 
1,000 where the Burlington, Cedar Rapids and Nor- 
thern Rail Road crossed the river. Earlier h the ten- 
tury this and other s d l  tributaries had been fre- 
quently navigated. Now, Mackenzie found that 
sm11 boats still n s d  the Iowa River during the 
high water seasan, but that it was not worthy of h- 
provement. 

The second survey made in the fd of 1882 was 
among the most unusual made by the Rock Island 



District. This was the survey of &e Pecatosnica 
E v e r  from Argyle to Wasme, Wisconsin. Since 
April of 1882 8 ‘little stearnhat s d e d  the Sficce’ss, 
50 by 14 €eet with BL one-fmt draft, had been making 
semi-weekly trip3 on this stretch, Even though the 
S m m s  was the ody steamer ever to have been on 
this river, i t 3  presence made the &ream technically 
navigable. The Pecatodca was go small that the 
Success had t e  stop peridcally to open gates in the 
fences farmers had strung amos3 it. 

Bridges. Railroad and wagon bridges acr03s 
navigable waters had been the responsibility of the 
Corps of Engineers since the Act of July 25 ,  1866. 
Problems with the Rock Island Bridge in 1856 
together with 8 sudden increase in the number of 
bridges p l m a d  after the Civil War convinced Con- 
gress of the n e d  to rqylalie their construction so as  
to be fair  to both navigation and railroad interests. 
Congress the authority to give o r  deny per- 
mits to build bridges, but the Carps of Engineers 
was given responsibility for determining the safest 
location, the spacing and s h e  of the drawspan and 
raftspan, and bter, when high bridges began to take 
the place of drawspan bridges, for determining the 
minimum h i g h t  above high water. 

The Act of July 5, 1884, further authorized the 
Secretary of War to require bridge companies to 
maintain adequate bmms during the navigation 
season in order to facikate navigation through the 
spans. The regulation of these booms becme a 
Corps responsibility. 

Booms were usually flmting chains D f  logs or 
lumber cribs extending upstream from the 
drawspan piers to protect boats from drifting 
against the bridge. They were kept in place by an- 
choring them to pilings or to shore. The sheer 
booms at  the aock Island Bridge were kept in place 
by a system of rudders using the river m e n t .  
Bridge companies had to maintain these booms in 
the channel u t 2  November E5 each year- That was 
when, by tradition, &ne insurance ended, mark- 
ing the official m d  of the navigation sea30n. 



$TOPPING THE LEAKS: THE 
d’%-FOOT CHANNEL 

Occasiomlly, a bridge proved to be such an 
obstruction !XI navigation that Congress ordered it 
removed or alkred. Engineers then had the respon- 
sibility to m e  that those orders were carried out. 
The Hannibal Railroad Bridge, which had long been 
a dangerous annoyance to river traffic, was ordered 
to modify its stmcture by the River and Harbor Bill 
of July 5, 1884. After long litigation and delay, the 
Ha~mibal Bridge Company changed the lwsation of 
it3 drawspan in accordance with thB suggestions of 
District engineers. 

The Corps of Engineers retained control over 
bridges across navigable waters until the 
mid-I960’a, when the Coast Guard was assigned 
that duty. 

Impmvumm2fs bI?maerr. st. Pud und MinFieapoEis. 
Although Rock Island District performed little ac- 
tual improvement on this short stretch of‘ river, 
District mginers did much of the early plaming 
for projects later completed by the St. Paul District. 

Among the most important of these was repairing 
and ahbiking the Falls of St. Anthony. The u p p e ~  
crust over which the water flawed a t  the falls; was 
composed of hard hestone which resisted wearing. 
Wndarneath the thin crust was a layer of sandstone 
all the way dawn to the river bed, This sandstone 
layer wore away much mare rapidly than the 
limestone 30 that aker a time the upper layer would 
lose its support and break off, moving the fdls a few 
feat upstream. Erosion was rapid. Ry 1872 the f d 3  
had moved horn 300 to 600 feet above i t s  1857 losa- 
tion. Left to continua, bhe f d s  would eventually be 
r e d u d  to a long stretch of rapids, destroying not 
only the beauty of the falls but their waterpower 
potentid, essential h a &rowing town and m 
expanding flour mil- bdustry. 

In 1872 the Chief of Enginem assigned the im- 
provement of the f d s  t..a Macomb, who convened a 
Board of Enginera to  atudy the problem on August 
10, 1872. 

14 The natural wearing of the falls had k n  hae- 
temd in the laate 1860’s by P private group who 



began a tunnel at St. Anthony’s Falls designed to  
run upstream 8s part of a hydr&tric project. T h e  
t u m l  though the soft sandatone had reached a 
point under the host of Nicolet I s h d  hate in 1889 
when water entered the tunnel, washing out a l a r e  
section and causing a cave-in.+ ThQ tunnel further 
wakened the falk and the water rushing through 
the sandstme made the situation p&ma 

J.L. Gilleape an assistant engineer of the Rack 
IaLand District stationed at the District 9uboffica 
in St. Paul, began cnnstructi~n of a wooden apron 
FACTQSS Hennepin Ialand above the falls t o  divert; the 
water. The apron was in the process of completion 
when the W B T ~  wag reas&ged to  the St. Paul 
District on July 15, 1878. 

During the 1891-92 seasons Mackmzis super- 
vised the removal of a number of boulders between 
St. Paul and Minn~apoUa. The old head of naviga- 
tion by act osf Congress had been the stembmt lan- 
$iqg below the Washington Avenue Bridge at Min- 
neapo!is7 ht now navigating to that paint was 
hard. Two seaaons of removing boulders convinced 
Mackenzie that due to the swift current h this 
3tretch, only a slack water system of lmka and 
dams would bring permanent improvement. 

On February 15, 1893, Chief of Engineers 
Brigadier General Thomas L. Casey o r d e d  
Mackenzia to prepare new and exact estimates for 
l d s  and dams between Minneapolis and St- Paul. 
Surveys and banrigs were made during the low 
water of 1893 and khe plans and estimates drawn up 
the following winter. Ma&enzie reported that to 
provide navigation to the Washington Avenue 
Bridge would require two locks and dams: No, 1 just 
above Minnshaha Creek and No. 2 at lkheker’fi 
Island, 1,000 feet Muw the C.M. and St. Paul 
Railway Bridge. The cost estimate was slighCljr over 
$1,150,000. Mackenzie reported that to abtah 
navigation all the way to the flmr mills ah Min- 
neapolis would require two mare lcks and 

Congress authorized Lo& and Dam No. 2 in Oc- 
tober 1894, and the Engineers made plans to  lay the I 147 



4 

I 

The Molrne Lock under cm. IO& fmdation the fdOWing  Spring. However, a 
s~ruclion- The succe*efu’ Oxm private group which owned rights-of-way on 
perirnants wlth structural cow 
creta on the illinms and Mlgpib Meeker’s Island d r a g ~ d  their feet, and by 1897 
sw Canal m m l * e d  that when the work in this section Df the Miasissippi was 
this lack ha c o n s t r w t d  in the 
s3me r a y .  transferred to the St. Paul District, MI work had 

been done, Lock and Dam No. 2 was completed in 
1907, but it was drowned out ten years later by 
Lock and Dam No. I just above Mimehaha Creek. 
This dam, the Minneapolis “high darn” wa3 built to  
generate electricity as well 11s to aid navigation. A 
second Lock and Dam No. 2 was completed at 
Hasthgs, Mhssata ,  in 1930, just prior to  the 
%foot chnnel project. 

The M o h e  Lock. Improvements at the Rock 
Island Rapids had proved satisfachry while the 
res6 ~f the channel wa3 unimproved, but by 1900 the 
rest of the Upper Mississippi had been d q e n e d  bo 
the point whwe the rapids again betama an o b s h c -  
tion. At the same time, bhe growing farm equipment 
industry at Maline needed more adequate steam- 1 42 



boat access to  the M ~ h e  waterfront. Docking at 
Moline was especially hard for upstream boats. The 
Moline and Duck C m k  chains had steeper SlOpes 
and swifter current3 than anywhere else on the 
rapids, and b a t s  had to  cross both chains to reach 
Mohe. 

The River and Harbor bill in 1901 appmpriatd 
money for a survey for EI lock at  Mdine and 
specified that bhe 'lock would usa the new method of 
concrete construction which the Corps had 
dedaped for the 1Ilincti.s and Mississippi Canal. 
The bill failed, but passed in 1402. That year, a 
Bmrd af Engineers met in October to consider the 
new lock. 

CQII~NSB did net authorhe mmstructim of the 
Maline Lock until the River and Harbor Bill of 
March 3, 1405. Although the Bmrd of Engineers 
estimated the cost at $388,000 in their 1902 report, 
Congress appropriated only $100,0100 to begin con- 
struction, and stipulated that the total mnt not ex- 
ceed $286,000. 





for m i c e  between MoLine md Bettmdmf, Ima, 
and by May the l d m a s t e r  recorded 612 lochges 
with 17,308 passengers. Only three m o t h s  Iater, in 
August, the MoEne Lock recorded it3 peak use: 
1,146 lockages with 18,998 passengers, but a corn- 
mmcid freight af only I82 bns. The M ~ h e  Lack 
suffered from bad h i n g ,  king. finished just as a 
long d&e in river traffic set in. It did have one 
year of glory, however. The lockages, in June, July, 
and August of 1909 each surpassed the total 30 far 
for m y  single month af the famous So0 L d s .  In 
fact, these t h  months probably set a record 
greater than any lock in the world up to that 
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